To obtain a fundamental knowledge of the morphological relationship between nerve root symptoms and circulatory disorders, the distribusion pattern of the veins in the lumbar spinal ganglia from the first to fifth vertebrae was investigated in 5 adult human cadavers (mean age 69.6 years) and 5 human fetuses (mean age 6.6 months).
Materials and Methods
The study materials were 5 Japanese adult cadavers (3 males, 2 females; ages 62-87, mean 69.6) and 5 Japanese fetuses (2 males, 3 females; 6-7 months, mean 6.6 months). The vena azygos and the inferior vena cava were exposed and severed, and dyed latex was manually injected into each vein. 
3) Positions of spinal ganglia
The lumbar spinal ganglia became gradually larger from the highest to the lowest spinal level. As a result, the lower ganglia, compared to the higher ones, were situated in sach a way that they cut across the intervertebral foramina in a more in- In addition, the anterior internal vertebral venous plexuses in the fetuses showed morphologically immature form compared with those in the adults.
Rather than plexuses, they showed a similar form to the veins running in a ladder-like fashion inside the vertebral column. These were regarded as an early stage in the formation of the venous plexuses (Fig.   8 ).
The root fibers in the vertebral canal were short.
Approximately 1/2-3/4 of each ganglion at L1-L5
was situated within the vertebral canal. The greater part of each ganglion at the higher lumbar level was situated within the vertebral canal (Fig.9) . The spinal ganglia of the thoracic vertebrae were situated within the vertebral canal.
Discussion
In general, the entering and exiting regions of blood vessels in a certain organ are limited 21. However, the vessels distributing in the central nervous system are characterized by their vertical entrance or exit at many sites on the superficial layer of the parenchyma". Such a distribution pattern of the blood vessels was also shown in the spinal ganglia by the present study (Tables 1 and 3 and Fig.2b) ; the veins drained from many locations within the parenchyma. This kind of structure is unique to the nervous system, which requires a large quantity of blood flow (oxygen) ; it appears to be a structure which promotes the rapid circulation of blood within the ganglia.
The characteristic of the veins in the ganglia that was common to both the adults and fetuses was that the veins distributed on the dorsal side were more numerous than those distributed on the ventral side.
This may be related to the surrounding structures of the ganglia. That is, the ventral sides of the ganglia are in close contact with the vertebral bodies and (303) (Table 1 ). In the fetuses, however, the numbers of veins tended to increase along the spine from L 1 to L 5 (Table 3 ). More veins were found at each lumbar spinal ganglion in the fetuses than in the adults, at each level from L 1 to L 5. The reasons for these findings may be, first, that the spinal ganglia of the fetuses were situated in forms which received less physical and mechanical pressure than the spinal ganglia in the adults. Secondly, since the ganglia of the fetuses were at an active growing phase, they required a large quantity of blood, and, of course, the quantity of outflowing blood was also greater. As a result, there were more 40(304) expansion of the L5 spinal ganglia is located in a position that receives more pressure than do the L1-L4 ganglia . As a result, the number of veins draining from this part of L5 is probably decreased . In the fetus, almost all of the L5 ganglion (3/4 of the ganglion) is within the vertebral canal . Therefore, it is thought that the fetal ganglion is not affected to the extent that the adult ganglion is. We observed that the veins draining the ganglia formed weak venous plexuses surrounding the ganglia. These venous plexuses had the following 4 characteristics: 1© they were denser in the area surrounding the basal parts of the posterior branches of the spinal nerves than they were in other places; (2) the branches of the veins from the venous plexuses surrounding the ganglia opened overwhelmingly into the intervertebral veins in the majority of both the adults and fetuses ; (3) they were independent of the internal and external vertebral venous plexuses ; and (4) since the ganglia are located both inside and outside the vertebral canal, the venous plexuses were also formed in the corresponding places.
The morphology of the venous plexuses surrounding the ganglia seems, on the positive side, to have a moderating effect on sudden changes in blood pressure and blood flow in the lumbar area.
On the other hand, since the venous plexuses surrounding the spinal ganglia which are located outside the vertebral canal are embedded in the peripheral muscle tissue groups (psoas major and psoas minor muscles), they are easily affected by these muscle groups. In addition, the venous plexuses surrounding the ganglia communicate with the posterior external vertebral venous plexuses that are embedded in the transversospinal muscles, and appear to be easily affected by these muscles. Therefore, it is thought that the behavior of the blood flow in the periphery of the vertebral column may have a great effect on the venous plexuses surrounding the vertebral ganglia.
